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GLOBAL SPACE TOPOGRAPHIC MISSION 
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Radar Symposium 
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CONTINENTAL TOPOGRAPHY 

JPL POLAR REGION APPLICATIONS 
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• ICE FLOW IS RELATED TO SURFACE HEIGHT AND THICKNESS 

• REPEAT, HIGH RESOLUTION ELEVATION DATA WOULD ALLOW MONITORING OF 
ICE TRANSPORT AND ABLATION 


CONTINENTAL TOPOGRAPHY 

TERRESTRIAL ECOSYSTEM 
APPLICATIONS 

ABSOLUTE ELEVATION, LOCAL SLOPE AND SLOPE ASPECT (e.g., N OR S-FACING) 
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EXISTING DATA ARE INADEQUATE; BEST QUALITY DEM DATA MAY HAVE 30 m HORIZONTAL 
HFSOl UTION. BUT VERTICAL ACCURACY 10-50 m DEPENDING ON RELIEF 


fable 1 - List of requirements for each of the applications 



Mountain ranges 5000-200 
Large valley 500-100 
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GLOBAL TOPOGRAPHY MISSION 
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Obtain complete global coverage in less than 6 months and 
continue measurement capability for at least 12 months in 
order to monitor seasonal and shorter period changes of ice, 
vegetation, wetlands, and time-varying landforms. 


tereo electro-opticaS sensors 
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GLOBAL TOPOGRAPHY MISSION 

OPTICAL STEREO APPROACH 
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RADAR INTERFEROMETRY 

THEORY 
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TOPSAT SATELLITE IMPLEMENTATIONS 
REPEAT PASS / SINGLE / TWIN SATELLITES 
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ALONG TRACK INTERFEROMETRY 
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In the case of along-track interferometry, only the line of site velocity can be measured and 
therefore the along track velocity component is unknown. 


ON-ORBIT CONFIGUR 
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Larger antennas are more difficult to stow and deploy 
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DUAL SPACECRAFT CONCEPT 

VIEW FROM BEHIND VELOCITY VECTOR 

Operating 

Separation 



RADAR SWATH 
35 KM 





GEOMETRY NEEDED TO OBTAIN NEAR POLAR COVERAGE 
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L-band Technology Assessment Summary 
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Calibration Subsystem 


TOPSAT TWO S/C / DELTA U 
FLIGHT CONFIGURATION 



< 3 -/ 


SEASAT ANTENNA 



TWO S/C / DELTA II 
LAUNCH CONFIGURATION 
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TOPOGRAPHIC MAPPING LASER ALTIMETER 
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GLOBAL TOPOGRAPHY MISSION 
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SLOPE MEASUREMENT ACCURACY at the 1 0 LEVEL 
ALONG-TRACK AND ACROSS-TRACK SLOPES 



ROLE OF MULTI-BEAM LASER ALTIMETER 
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HIGH-ACCURACY CONNECTION OF LAND AND OCEAN TOPOGRAPHY 

< 20 cm SURFACE HEIGHT ERRORS IN COASTAL REGIONS 

< 1 0 cm WITH MULTI-PULSE AVERAGING 


